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(54) LIQUID CRYSTAL DISPLAY DEVICE AND DRIVING METHOD THEREOF 



PROBLEM TO BE SOLVED: To prevent image quality from lowering by 
suppressing reduction of the number of gradations of in output image 
caused by gamma correcting processing in a liquid crystal display 
device. 

SOLUTION: This liquid crystal display device is provided with a scanning 
line drive circuit 5 which scans scanning lines of respective rows 
successively by each scanning period, with respect to a liquid crystal 




(57) Abstract: 



panel 2 which is constituted by arranging respectively pixel electrodes 
of respective colors of R, G and B successively and repeatingly on a 
screen corresponding to the scanning lines of the same rows, an RGB 
changeover reference gradation voltage generating circuit 4, which 
generates respective reference gradation voltages corresponding to the 
V/T characteristics of the respective colors of R, G, B of the liquid 
crystal panel 2 for every scan of scanning lines of the respective 
colors of R, G, B and a signal line driving circuit 6, which generates a 
signal voltage by executing gamma correction with respect to the input 
gradation data of a corresponding color, by using the reference 
gradation voltages of respective colors and supplies the signal voltage 
to signal lines of respective columns, corresponding to pixel electrodes 
of the respective colors by each scanning period. 
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CLAIMS 



[Claira(s) ] 

[Claim 1] As opposed to the liquid crystal panel which comes to arrange 
red, green, and the pixel electrode of each blue color on a screen 
repeatedly corresponding to the scanning line of the same line one by 
one, respectively The scanning-line driving means which scans the 
scanning line of each of said line sequentially for every scan period, A 
criteria gradation electrical-potential-difference generating means to 
generate each criteria gradation electrical potential difference 
corresponding to the red of said liquid crystal panel, green, and the V- 
T property of each blue color for every scan of the scanning line of 
each color of said red, green, and blue. The liquid crystal display 
which carries out the gamma correction of the input gradation data of a 
color which correspond using the criteria gradation electrical potential 
difference of each of said color, and is characterized by having 
generated the signal level and having the signal-line driving means 
supplied to the signal line of each train corresponding to the pixel 
electrode of each of said color for every scan period. 
[Claim 2] The liquid crystal display according to claim 1 characterized 
by said input gradation data rearranging so that red, green, and the 
gradation data of each blue color may be arranged corresponding to the 
respectively same scanning line and the external gradation data which 
arrange red, green, and the gradation data of each blue color 
corresponding to the signal line of each train, and are repeatedly 
transmitted in a display-control means one by one for every scanning 
line may be repeatedly transmitted one by one for every scanning line. 
[Claim 3] Said criteria gradation electrical-potential-difference 
generating means is equipped with each potentiometer of the red who 
pressures reference voltage partially, green, and blue. The electrical 
potential difference for performing the gamma correction corresponding 
to the red of said liquid crystal panel, green, and each blue V-T 
property is generated from each potentiometer of this red, green, and 
blue. Red, green, the liquid crystal display according to claim 1 or 2 
characterized by being constituted so that it may output as said 
criteria gradation electrical potential difference of each color 
according to the scan of each blue scanning line. 
[Claim 4] The liquid crystal display according to claim 1 or 2 with 
which said criteria gradation electrical-potential-difference generating 
means is characterized by changing said red, green, and a blue criteria 



gradation electrical potential difference according to the image quality 
data of an input image. 

[Claim 5] The red who generates the criteria gradation electrical 
potential difference which said criteria gradation electrical-potential- 
difference generating means carried out digital to analog conversion of 
the image quality data in which the gamma property of an input image is 
shown, and compensated the gamma property of said input image, green, 
and the digital-to-analog-conversion means of each blue color, The red 
of each of this digital-to-analog-conversion means, green, the liquid 
crystal display display according to claim 4 characterized by coming to 
have a selection means to choose and output the criteria gradation 
electrical potential difference of each blue color according to the scan 
of the scanning line of each color of red, green, and blue. 
[Claim 6] While having an image-processing means to perform a reading 
substitute to input gradation data and output gradation data Said 
criteria gradation electrical-potential-difference generating means by 
generating the criteria gradation electrical potential difference of 
each color corresponding to the gamma value of two or more gradation 
electrical-potential-difference conversion points of gamma correction 
possible within the limits Said signal-line driving means on said 
gradation electrical-potential-difference conversion point While 
performing a gamma correction using said criteria gradation electrical 
potential difference, in the case of the middle gamma value of said 
adjoining gradation electrical-potential-difference conversion point It 
responds to the output gradation data which read input gradation data in 
said image-processing means from the relation between the gamma value of 
said gradation electrical-potential-difference conversion point nearest 
to said middle gamma value, and said middle gamma value. Claim 1 
characterized by performing a gamma correction using the criteria 
gradation electrical potential difference in said gradation electrical- 
potential-difference conversion point thru/or the liquid crystal display 
of any 1 publication of 5. 

[Claim 7] In the liquid crystal panel which comes to arrange red, green, 
and the pixel electrode of each blue color on a screen repeatedly 
corresponding to the scanning line of the same line one by one, 
respectively, while scanning the scanning line of each of said line 
sequentially for every scan period Each criteria gradation electrical 
potential difference corresponding to the red of said liquid crystal 
panel, green, and the V-T property of each blue color is generated for 
every scan of the scanning line of each color of said red, green, and 
blue. The actuation approach of the liquid crystal display which carries 



out the gamma correction of the input gradation data of a color which 
correspond using the criteria gradation electrical potential difference 
of each of this color, and is characterized by generating a signal level 
and supplying the signal line of each train corresponding to the pixel 
electrode of each of said color for every scan period. 
[Claim 8] The actuation approach of the liquid crystal display according 
to claim 7 characterized by changing said red, green, and a blue 
criteria gradation electrical potential difference according to the 
image quality data of an input image. 

[Claim 9] By generating the criteria gradation electrical potential 
difference of each color corresponding to the gamma value of two or more 
gradation electrical-potential-difference conversion points of gamma 
correction possible within the limits, on said gradation electrical- 
potential-difference conversion point While performing a gamma 
correction using said criteria gradation electrical potential difference, 
in the case of the middle gamma value of said adjoining gradation 
electrical-potential-difference conversion point It responds to the 
output gradation data which read input gradation data from the relation 
between the gamma value of said gradation cl ectrical-potential- 
difference conversion point nearest to said middle gamma value, and said 
middle gamma value. The actuation approach of the liquid crystal display 
according to claim 7 or 8 characterized by performing a gamma correction 
using the criteria gradation electrical potential difference in said 
gradation electrical-potential-difference conversion point. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the liquid crystal 
display it was made to generate the picture signal over a liquid crystal 
panel with a criteria gradation electrical potential difference and 
gradation data, and its actuation approach especially about an image 
display device using a liquid crystal panel. 
[0002] 

[Description of the Prior Art] In a liquid crystal display, a liquid 
crystal panel is used as a drop and image display is performed. A liquid 
crystal panel makes the 1st glass substrate which prepared on the screen 
the pixel electrode which consists of a transparent electrode 
corresponding to the pixel arranged in the shape of MATORISUKU, and the 
2nd glass substrate which prepared the common electrode which consists 
of a transparent electrode counter, and it has the structure which 
prepared the polarizing plate with which both glass substrates and plane 
of polarization cross at right angles mutually, respectively while it 
encloses the liquid crystal matter which is a crystalline liquid and 
produces optical anisotropy by electric field in the medium. And by 
driving a pixel electrode the line writing direction of a screen, and 
from a train, extent of the optical anisotropy of the liquid crystal 
matter on the pixel electrode in an intersection can change, and light 
and darkness can be displayed now for every pixel using the transmission 
of light changing by brightness change of the transmitted light by the 
back light prepared in the tooth back. Furthermore, while arranging the 
pixel electrode of each pixel for every three primary colors of R (red), 
G (green), and B (blue), color display can be performed by driving a 
line writing direction and from a train so that the light filter of R, G, 
and B color may be prepared in the 2nd glass substrate, respectively and 
a different electrical input for every color may be given for every 
pixel electrode of R, G, and B. 

[0003] in this case, the picture signal outputted from image drawing 
equipments, such as a personal computer, — the phase of the brightness 
of an image — a logarithm — a shaft top — it is — etc. — it 
consists of gradation data displayed on spacing, for example, 64 
gradation is expressed with the 6-bit digital signal. Although image 
display is performed in a liquid crystal display by generating the 
electrical potential difference which changes according to this 
gradation data, and being impressed by the liquid crystal panel, since 
the gamma (gamma) weighted solidity which shows the relation between 
change of the applied voltage in this case and change of brightness is 
usually selected by about 2. 2, it is necessary to consist of liquid 
crystal displays so that processing (gamma correction) which the applied 



voltage according to these gamma characteristics generates from 
gradation data may be performed. In addition, in the liquid crystal 
panel of the normally white mold explained below, since transmission 
becomes small so that the transmission is the highest in the condition 
of not applying applied voltage and applied voltage is large, it is set 
up so that applied voltage may become small, as gradation data increase. 
[0004] Hereafter, the configuration of the conventional liquid crystal 
display and actuation are explained. Drawing showing a gradation data 
input [ as opposed to a liquid crystal display in drawing and drawing 12 
which show the example / in / in drawing in which drawing 10 shows the 
1st example of a configuration of the conventional liquid crystal 
display, and drawing 11 / this conventional example / of a configuration 
of a criteria gradation electrical-potential-difference generating 
circuit and a signal-line actuation circuit ], and drawing 13 are 
drawings showing the example of the gamma property of a liquid crystal 
panel. 

[0005] The liquid crystal display 11 of the 1st conventional example has 
the outline configuration equipped with the display-control circuit 13, 
the criteria gradation electrical-potential-difference generating 
circuit 14, the scanning-line actuation circuit 15, and the signal-line 
actuation circuit 16 to the liquid crystal panel 12, as shown in drawing 
10 . While a liquid crystal panel 12 prepares wiring which has the 
structure mentioned above and forms the scanning line 121 of a multi- 
line in the screen in the direction of width (level) Wiring which forms 
the signal line 122 of two or more trains in the direction of length 
(vertical) is prepared. Further for every intersection of the scanning 
line of each line, and the signal line of each train The pixel electrode 
123 is arranged, a thin film transistor (Thin Film Transistor : TFT) 124 
is formed between each pixel electrode and a corresponding signal line, 
and it has the configuration which connected each gate of TFT to the 
corresponding scanning line. In this case, perpendicularly, for every 
signal line, predetermined number connection of the pixel electrode of 
the same color is made, and each pixel electrode constitutes one screen 
while constituting 1 pixel of a color and arranging such a pixel along 
with a predetermined number and the scanning line horizontally by 
carrying out a sequential array and connecting each color of R, G, and B 
to the scanning line horizontally like a graphic display. 
[0006] The display-control circuit 13 corresponds to the pixel electrode 
array of a liquid crystal panel 12 from image drawing equipment 100. 
While outputting the gradation data input which repeated and arranged 
the gradation data of each color of R, G, and B to the signal-line 



actuation circuit 16 for every scan period according to synchronous data 
According to synchronous data, a scan side control signal is outputted 
to the scanning-line actuation circuit 15, and a signal side control 
signal is outputted to the signal-line actuation circuit 16. The 
criteria gradation electrical-potential-difference generating circuit 14 
generates the criteria gradation electrical potential difference which 
is needed in case the signal of the electrical potential difference 
corresponding to gradation data is outputted to each signal line in the 
signal-line actuation circuit 16. The scanning-line actuation circuit 15 
outputs a scan signal to each scanning line according to a scan side 
control signal for every 1 field period. The signal-line actuation 
circuit 16 generates the signal which had gamma (gamma) amendment 
performed according to the electrical-potential-difference-permeability 
(V-T) property of a liquid crystal panel 12 according to the gradation 
data rearranged from the display-control circuit 13 for every scan 
period according to the signal side control signal, and the criteria 
gradation electrical potential difference from the criteria gradation 
electrical-potential-difference generating circuit 14, and outputs it 
for every signal line. 

[0007] Moreover, it has the configuration as indicated to be the 
criteria gradation electrical-potential-difference generating circuit 14 
and the signal-line actuation circuit 16 to drawing 11 . In drawing 11 , 
the case where the electrical potential difference corresponding to 
gradation data is outputted is illustrated to 1920 pixel electrodes 
corresponding to 640 pixels of the horizontal color of a liquid crystal 
panel 12. In the criteria gradation electrical-potential-difference 
generating circuit 14, it is reference voltage VREF. The electrical 
potential difference divided and obtained in resistance Rl, R2, and R3, 
— , the partial pressure circuit that consists of R9, RIO, and Rll is 
outputted to the signal-line actuation circuit 16 through the voltage 
follower Bl, B-2, — , B9 and BIO as the criteria gradation electrical 
potential differences VO and VI, — , V8 and V9. In a multiplexer (MPX) 
161, based on the polarity-reversals pulse POL for carrying out 
alternating current actuation of the liquid crystal panel, the criteria 
gradation electrical potential differences V0-V9 are divided into the 
group of V0-V4, and the group of V5-V9, and are outputted to DAC162 in 
the signal-line actuation circuit 16. 

[0008] Moreover, 6-bit R gradation data DR, G gradation data DG, and B 
gradation data DB which are supplied from the display-control circuit 13 
It is held at juxtaposition at the data register section 164 controlled 
by the output of each stage of the shift register section 163 controlled 



by the level start pulse HSP and the clock signal HCK. With the latch 
signal STB, gradation data bundle up the signal held at juxtaposition in 
the data register section 164, it is transmitted to it, and is latched 
to it by the latch section 165. The level shift of the gradation data 
furthermore outputted from the latch section 165 is carried out through 
the level shift section 166, and they are transmitted to DAC162. They 
generate the signal level by which the DA translation was carried out, 
and are outputted to the voltage followers Fl and F2, — , each signal 
line that corresponds through F1919 and F1920 while the gamma correction 
of the gradation data transmitted to DAC162 is carried out based on the 
group of the criteria gradation electrical potential differences V0-V4 
and the group of V5-V9 which are supplied from MPX161. 
[0009] Hereafter, with reference to drawing 10 thru/or drawing 12 , 
actuation of the liquid crystal display of the 1st conventional example 
is explained. Drawing 12 shows the gradation data input from the image 
drawing equipment 100 which consists of a personal computer etc. to a 
liquid crystal display 11, and illustrates the case where a liquid 
crystal panel 12 has 640 pixels of a color horizontally, and inputting 
repeatedly the signal which repeats the gradation data of R, G, and B of 
each class which bundle with a parenthesis and are shown for every 1 
scan period 640 times corresponding to the 480 scanning-lines location 
of the perpendicular direction of a liquid crystal panel 480 times is 
shown. Under the present circumstances, in the case of 64 gradation, the 
gradation data of each color consist of a digitized 6-bit picture signal 
corresponding to the number of gradation of the image which it is going 
to display. Moreover, image drawing equipment 100 outputs a Vertical 
Synchronizing signal as synchronous data corresponding to the display 
period of each field, and outputs a Horizontal Synchronizing signal 
corresponding to the scan period of each line. 

[0010] In a liquid crystal display 11, according to synchronous data, 

the display-control circuit 13 outputs a scan side control signal to the 
scanning-line actuation circuit 15, and outputs a signal side control 
signal to the signal-line actuation circuit 16 while it outputs the 
gradation data input from image drawing equipment 100 to the 1-scanning- 
line [ every ] signal-line actuation circuit 16 for every scan period 
according to synchronous data. 

[0011] Since the sequential output of the scan signal which forms the 
screen of the 1 field for every Vertical Synchronizing signal is carried 
out to each scanning line according to a scan side control signal, 
TFT124 connected to each scanning line is turned on, and a signal level 
is supplied to each pixel electrode connected to the scanning line from 



each signal line by this in the scanning-line actuation circuit 15. 
Moreover, in the signal-line actuation circuit 16, to the gradation data 
of R, G, and B each color, using the criteria gradation electrical 
potential difference from the criteria gradation electrical-potential- 
difference generating circuit 14, a gamma correction is performed so 
that the V-T property in a liquid crystal panel 12 may become a 
predetermined gamma value, and the electrical potential difference 
corresponding to this amended V-T property is outputted to each signal 
line. 

[0012] Thus, in the liquid crystal display shown in drawing 10 , the 
signal level is generated as what has the V-T property of each color of 
R, G, and B in a liquid crystal panel that R, G, and B each color is the 
same value, and the criteria gradation electrical potential difference 
which is performing the gamma correction is the same. However, in a 
actual liquid crystal panel, since the gamma property of the image which 
the V-T property changes with each colors of R, G, and B, therefore is 
displayed based on the difference between the brightness of a back light, 
the permeability of a light filter, and the property of each color of 
liquid crystal etc. changes for every color of R, G, and B, change of a 
color tone is produced and image quality deteriorates. Drawing 13 shows 
change of the gamma property by such foreground color, the case of 64 
gradation displays is shown, and what permeability becomes small in 
order of G, B, and R (a gamma value becomes large) is shown to the same 
gradation value. 

[0013] On the other hand, in the conventional liquid crystal display, 
data processing is beforehand performed by the image drawing equipment 
side, and the approach of outputting the gradation data which amended 
the difference of such a gamma property, the method of preparing the 
circuit which carries out the gamma correction of input data to the 
input side of a liquid crystal display for every color of R, G, and B, 
etc. are used. 

[0014] Next, the liquid crystal display which was made to perform the 
gamma correction of gradation data by the input side is explained as 2nd 
conventional example. Drawing in which drawing 14 shows the 2nd example 
of a configuration of the conventional liquid crystal display, and 
drawing 15 are drawings explaining reduction of the number of gradation 
based on the gamma correction in the liquid crystal display of this 
conventional example. Liquid crystal display llA of the 2nd conventional 
example has the outline configuration equipped with the display-control 
circuit 13, the criteria gradation electrical-potential-difference 
generating circuit 14, the scanning-line actuation circuit 15, the 



signal-line actuation circuit 16, and the image-processing circuit 17 to 
the liquid crystal panel 12, as shown in drawing 14 . The configuration 
of a liquid crystal panel 12, the display-control circuit 13, the 
criteria gradation electrical-potential-difference generating circuit 14, 
the scanning-line actuation circuit 15, and the signal-line actuation 
circuit 16 and the function are the same as that of the 1st conventional 
example shown in drawing 10 among these. The look-up table for R signals 
by which the image-processing circuit 17 is not illustrated (LUT) , 
Consist of a chip equipped with the look-up table (LUT) for G signals, 
and the look-up table (LUT) for B signals, and each input gradation data 
of R, G, and B is received. By reading gradation data using the look-up 
table of each color, each gamma correction to each color of R, G, and B 
is processed, and the gradation data after a gamma correction are 
outputted to the display-control circuit 13. 

[0015] Hereafter, with reference to drawing 14 and drawing 15 , 
actuation of liquid crystal display llA of the 2nd conventional example 
is explained. The gradation data which the image drawing equipment 100 
which consists of a personal computer etc. outputs consist of a picture 
signal digitized by 6 bits like the case of the conventional example 
shown in drawing 10 for example, corresponding to 64 gradation for every 
color of R, G, and B, and it has the data array as shown in drawing 12 . 
By inputting the inputted input gradation data of each color of R, G, 
and B into LUT for R, LUT for G, and LUT for B, respectively, the image- 
processing circuit 17 reads each gradation data of R, G, and B, and 
outputs the gradation data after processing of a gamma correction to the 
display-control circuit 13. 

[0016] The display-control circuit 13 outputs a scan side control signal 
to the scanning-line actuation circuit 15, and outputs a signal side 
control signal to the signal-line actuation circuit 16 while it outputs 
the gradation data after a gamma correction to the signal-line actuation 
circuit 16 for every scan period like the case of the 1st conventional 
example corresponding to each scanning-line location. The criteria 
gradation electrical-potential-difference generating circuit 14 outputs 
a criteria gradation electrical potential difference from which the V-T 
property in a liquid crystal panel becomes a predetermined gamma value 
like the case of the 1st conventional example. At this time, as 
explained in the case of the 1st conventional example, R, G, and B each 
color of a criteria gradation electrical potential difference is the 
same value. Using the criteria gradation electrical potential difference 
from the criteria gradation electrical-potential-difference generating 
circuit 14, by DAC in the signal-line actuation circuit 16, the signal- 



line actuation circuit 16 generates the output voltage corresponding to 
the gradation data after the inputted gamma correction, and outputs it 

to each signal line. 

[0017] As explained above, the liquid crystal display of the 
conventional example shown in drawing 14 is performing the gamma 
correction for every color by the input side by performing data 
processing to the gradation data of a subject-copy picture signal. 
However, when data processing performs a gamma correction to input 
gradation data, the number of gradation will decrease in the gradation 
data after amendment. As a result of the digital value skipped arising 
in output data if the response relation of the input data and the output 
data in 6-bit digital data is changed by data processing although the 6- 
bit digital data with which, as for this, input gradation data express 
this as the gradation value of 64 pieces in the case of for example, 64 
gradation supports 1:1, the gradation data corresponding to the skipped 
digital value are because it will not be outputted. Thus, in the gamma 
correction by data processing, in order to extract and use only the 
gradation data with which input data and output data correspond linearly, 
all the gradation values that the gradation data of an input side have 
cannot be used, but deterioration of image quality will be caused by 
reduction of the number of gradation. 

[0018] Drawing 15 is data conversion to the gradation data which show 
reduction of the number of gradation accompanying conversion of 

gradation data, and consist of 64 gradation [0019] 

[Equation 1] 

Dout = INT {64 X (Di 11/64) ~(l/rd)} •••(!) 

dont: tat/my'- -S^ 
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[0020] Since the number of gradation in the ** gammad value at the time 
of carrying out "Be alike" which can be displayed is shown and input 
gradation data and output gradation data are in agreement in the case of 
gammad=l, change of the number of gradation is not produced, but when a 
reading substitute of gradation data is performed so that it may be set 
to gararaad<l or gammadM, it is shown that the number of gradation 
decreases. 
[0021] 

[Problem (s) to be Solved by the Invention] The criteria gradation 
electrical potential difference which a criteria gradation electrical- 
potential-difference generating circuit generates in the conventional 



liquid crystal display is the same to each color of R, G, and B. And 
amendment corresponding to the difference of the gamma property over 
each color of R, G, and B in a liquid crystal panel was performed by 
data processing to input gradation data. However, in order that all the 
gradation data that the picture signal has in order to extract and use 
only the part to which input gradation data and output gradation data 
correspond linearly as mentioned above by the approach of amending a 
gamma property by data processing to gradation data could not be used 
but the number of gradation after amendment might decrease, there was a 
problem that where of it was unavoidable that deterioration of image 
quality arises. 

[0022] This invention is made in view of an above-mentioned situation, 
and aims at offering the liquid crystal display and its actuation 
approach of performing a proper gamma correction for every color of R, G, 
and B, without being accompanied by reduction of the number of gradation. 
[0023] 

[Means for Solving the Problem] As opposed to the liquid crystal panel 
which invention according to claim 1 requires for a liquid crystal 
display, and comes to arrange red, green, and the pixel electrode of 
each blue color one by one on a screen repeatedly corresponding to the 
scanning line of the same line, respectively in order to solve the 
above-mentioned technical problem The scanning-line driving means which 
scans the scanning line of each above-mentioned line sequentially for 
every scan period, A criteria gradation electrical-potential-difference 
generating means to generate each criteria gradation electrical 
potential difference corresponding to the red of the above-mentioned 
liquid crystal panel, green, and the V-T property of each blue color for 
every scan of the scanning line of each color of the above-mentioned red, 
green, and blue. The gamma correction of the input gradation data of a 
color which correspond using the criteria gradation electrical potential 
difference of each above-mentioned color is carried out, and it is 
characterized by having generated the signal level and having the 
signal-line driving means supplied to the signal line of each train 
corresponding to the pixel electrode of each above-mentioned color for 
every scan period. 

[0024] Moreover, invention according to claim 2 relates to a liquid 
crystal display according to claim 1, and the above-mentioned input 
gradation data set for a display-control means. The external gradation 
data which arrange red, green, and the gradation data of each blue color 
corresponding to the signal line of each train, and are repeatedly 
transmitted one by one for every scanning line It is characterized by 



rearranging so that red, green, and the gradation data of each blue 
color may be arranged corresponding to the respectively same scanning 
line and it may transmit repeatedly one by one for every scanning line. 
[0025] Moreover, invention according to claim 3 relates to a liquid 
crystal display according to claim 1 or 2. The above-mentioned criteria 
gradation electrical-potential-difference generating means is equipped 
with each potentiometer of the red who pressures reference voltage 
partially, green, and blue. The electrical potential difference for 
performing the gamma correction corresponding to the red of the above- 
mentioned liquid crystal panel, green, and each blue V-T property is 
generated from each potentiometer of this red, green, and blue. It is 
characterized by being constituted so that it may output as the above- 
mentioned criteria gradation electrical potential difference of each 
color according to the scan of each scanning line of red, green, and 
blue. 

[0026] Moreover, invention according to claim 4 relates to a liquid 

crystal display according to claim 1 or 2, and the above-mentioned 
criteria gradation electrical-potential-difference generating means is 
characterized by changing the above-mentioned red, green, and a blue 
criteria gradation electrical potential difference according to the 
image quality data of an input image. 

[0027] Moreover, invention according to claim 5 relates to a liquid 
crystal display according to claim 4. The red who generates the criteria 
gradation electrical potential difference which the above-mentioned 
criteria gradation electrical-potential-difference generating means 
carried out digital to analog conversion of the image quality data in 
which the gamma property of an input image is shown, and compensated the 
gamma property of the above-mentioned input image, green, and the 
digital-to-analog-conversion means of each blue color, It is 
characterized by coming to have a selection means to choose and output 
the red of each of this digital-to-analog-conversion means, green, and 
the criteria gradation electrical potential difference of each blue 
color according to the scan of the scanning line of each color of red, 
green, and blue. 

[0028] Moreover, while having an image-processing means for invention 
according to claim 6 to relate to claim 1 thru/or the liquid crystal 
display of any 1 publication of 5, and to perform a reading substitute 
to input gradation data and output gradation data The above-mentioned 
criteria gradation electrical-potential-difference generating means by 
generating the criteria gradation electrical potential difference of 
each color corresponding to the gamma value of two or more gradation 



electrical-potential-difference conversion points of gamma correction 
possible within the limits The above-mentioned signal-line driving means 
on the above-mentioned gradation electrical-potential-difference 
conversion point While performing a gamma correction using the above- 
mentioned criteria gradation electrical potential difference, in the 
case of the middle gamma value of the adjoining above-mentioned 
gradation electrical-potential-difference conversion point It responds 
to the output gradation data which read input gradation data in the 
above-mentioned image-processing means from the relation between the 
gamma value of the above-mentioned gradation electrical-potential- 
difference conversion point nearest to the above-mentioned middle gamma 
value, and the above-mentioned middle gamma value. It is characterized 
by performing a gamma correction using the criteria gradation electrical 
potential difference in the above-mentioned gradation electrical- 
potential-difference conversion point. 

[0029] Moreover, invention according to claim 7 relates to the actuation 
approach of a liquid crystal display, and red, green, and the pixel 
electrode of each blue color are set to the liquid crystal panel which 
it comes to arrange on a screen repeatedly corresponding to the scanning 
line of the same line one by one, respectively. While scanning the 
scanning line of each above-mentioned line sequentially for every scan 
period, for every scan of the scanning line of each color of the above- 
mentioned red, green, and blue Generate each criteria gradation 
electrical potential difference corresponding to the red of the above- 
mentioned liquid crystal panel, green, and the V-T property of each blue 
color, and carry out the gamma correction of the input gradation data of 
a color which correspond using the criteria gradation electrical 
potential difference of each of this color, and a signal level is 
generated. It is characterized by supplying the signal line of each 
train corresponding to the pixel electrode of each above-mentioned color 
for every scan period. 

[0030] Moreover, invention according to claim 8 relates to the actuation 
approach of a liquid crystal display according to claim 7, and is 
characterized by changing the above-mentioned red, green, and a blue 
criteria gradation electrical potential difference according to the 
image quality data of an input image. 

[0031] Moreover, by invention according to claim 9 relating to the 
actuation approach of a liquid crystal display according to claim 7 or 8, 
and generating the criteria gradation electrical potential difference of 
each color corresponding to the gamma value of two or more gradation 
electrical-potential-difference conversion points of gamma correction 



possible within the limits On the above-mentioned gradation electrical- 
potential-difference conversion point, while performing a gamma 
correction using the above-mentioned criteria gradation electrical 
potential difference, in the case of the middle gamma value of the 
adjoining above-mentioned gradation electrical-potential-difference 
conversion point It is characterized by performing a gamma correction 
using the criteria gradation electrical potential difference in the 
above-mentioned gradation electrical-potential-difference conversion 
point according to the output gradation data which read input gradation 
data from the relation between the gamma value of the above-mentioned 
gradation electrical-potential-difference conversion point nearest to 
the above-mentioned middle gamma value, and the above-mentioned middle 
gamma value. 

[0032] In the liquid crystal panel which connects with the scanning line 
of the same line corresponding to the signal line of each train, 
respectively, and comes to arrange red, green, and the pixel electrode 
of each blue color on a screen with the configuration of this invention 
repeatedly one by one While scanning the scanning line of each line 
sequentially for every scan period, for every scan of the scanning line 
of each color of red, green, and blue Generate the criteria gradation 
electrical potential difference of each value corresponding to the red 
of a liquid crystal panel, green, and the V-T property of each blue 
color, and carry out the gamma correction of the input gradation data of 
a color which correspond using each criteria gradation electrical 
potential difference, and a signal level is generated. Since it was made 
to supply the signal line of each train for every scan period, reduction 
of the number of gradation of an output image accompanying gamma 
correction processing can be controlled, and deterioration of image 
quality can be prevented. 

[0033] Moreover, with another configuration of this invention, since red, 

green, and a blue criteria gradation electrical potential difference 
were changed according to the image quality data of an input image, 
deterioration of image quality can be prevented, without in addition to 
the above-mentioned effectiveness, being able to compensate the 
difference in the relation of the gamma property of an input image and a 
liquid crystal display, therefore being accompanied by reduction of the 
number of gradation in an output image. 

[0034] With still more nearly another configuration of this invention, 
moreover, by generating the criteria gradation electrical potential 
difference of each color corresponding to the gamma value of two or more 
gradation electrical-potential-difference conversion points of gamma 



correction possible within the limits On the gradation electrical- 
potential-difference conversion point, while performing a gamma 
correction using a criteria gradation electrical potential difference, 
in the case of the middle gamma value of the adjoining gradation 
electrical-potential-difference conversion point It responds to the 
output gradation data which read input gradation data from the relation 
between the gamma value of the gradation electrical-potential-difference 
conversion point nearest to a middle gamma value, and a middle gamma 
value. In addition to the above-mentioned effectiveness, since it was 
made to perform a gamma correction using the criteria gradation 
electrical potential difference in the gradation electrical-potential- 
difference conversion point, when the gamma value amendment range is 
wide, with an easy configuration, reduction of the number of gradation 
can be controlled and a gamma correction can be performed. 
[0035] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation 
of this invention is explained with reference to a drawing. Explanation 
is concretely given using an example. 

<> Drawing showing the criteria gradation electrical potential 
difference of each color [ in / in drawing and drawing 4 which show the 
example of a concrete configuration of a criteria gradation electrical- 
potential-difference generating circuit and a signal-line actuation 
circuit / this example ], and drawing 5 are drawings showing the gamma 
property of each color in the case of this example. [ in / in drawing 
and drawing 3 which shows rearrangement of gradation data / in / in 
drawing and drawing 2 which shows the configuration of the liquid 
crystal display whose 1st example drawing 1 is the 1st example of this 
invention / this example / this example ] 

[0036] As shown in drawing 1 , the outline configuration of the liquid 
crystal display 1 of this example is carried out from a liquid crystal 
panel 2, the display-control circuit 3, the RGB change criteria 
gradation electrical-potential-difference generating circuit 4, the 
scanning-line actuation circuit 5, and the signal-line actuation circuit 
6. While a liquid crystal panel 2 prepares wiring which forms the 
scanning line 21 of a multi-line to the screen horizontally Wiring which 
forms the signal line 22 of two or more trains perpendicularly is 
prepared. Further for every intersection of the scanning line of each 
line, and the signal line of each train Although the point of having the 
configuration which has arranged the pixel electrode 23, prepared TFT24 
between each pixel electrode and a corresponding signal line, and 
connected each gate of TFT to the corresponding scanning line is the 



same as that of the case of the conventional example like a graphic 
display, the pixel electrode of each color of R, G, and B is arranged 
one by one perpendicularly, and each pixel electrode is connected to the 
same signal line — 1 pixel of a color — constituting — such a pixel - 
- a perpendicular direction — a predetermined number, while being 
arranged horizontal — every scanning line — the pixel electrode of the 
same color — a predetermined number — it connects and one screen is 
constituted. Therefore, when the pixel configuration of one screen is 
the same, the number of signal lines of a liquid crystal panel 2 is 1/3 
in the case of the conventional example, and the number of scanning 
lines becomes 3 times in the case of the conventional example. 
[0037] The display-control circuit 3 the gradation data input which 
consists of a repeat of the gradation data of R, G, and B from image 
drawing equipment 100 While outputting the gradation data rearranged for 
every scanning line corresponding to the pixel array of a liquid crystal 
panel 2 according to synchronous data to the signal-line actuation 
circuit 6 According to synchronous data, a scan side control signal is 
outputted to the scanning-line actuation circuit 5, and a signal side 
control signal is outputted to the signal-line actuation circuit 6. The 
RGB change criteria gradation electrical-potential-difference generating 
circuit 4 generates three kinds of criteria gradation electrical 
potential differences (the criteria gradation electrical potential 
difference for R, the criteria gradation electrical potential difference 
for G, criteria gradation electrical potential difference for B) which 
are needed in case the signal of the electrical potential difference 
corresponding to gradation data is outputted to each signal line and 
which were doubled with the V-T property of each color of R, G, and B of 
a liquid crystal panel in the signal-line actuation circuit 6. The 
scanning-line actuation circuit 5 outputs a scan signal to each scanning 
line according to a scan side control signal for every 1 field period. 
The signal-line actuation circuit 6 generates the signal which had the 
gamma correction performed according to the V-T property of each color 
of a liquid crystal panel 2 according to the gradation data rearranged 
from the display-control circuit 3 for every scan period according to 
the signal side control signal, and three kinds of criteria gradation 
electrical potential differences from the RGB change criteria gradation 
electrical-potential-difference generating circuit 4, and outputs it for 
every signal line. 

[0038] Rearrangement of the gradation data in the display-control 
circuit 3 is performed by [ as being shown in drawing 2 ]. In drawing 2 , 
the case of a video graphic array (VGA) (640xRGBx480 pixel) is 



illustrated. As the gradation data input inputted from image drawing 
equipment 100 was shown in drawing 12 , the gradation data arranged in 
order of R, G, and B consist of a signal repeatedly arranged from the 
pixel 1 to the pixel 640 for every scanning-line location, and such a 
signal is inputted corresponding to each scanning-line locations 1-480. 
In the display-control circuit 3, such a gradation data input is 
rearranged as shown in drawing 2 , and the signal with which the signal 
of R was arranged to the pixel 1 - the pixel 640, the signal with which 
the signal of G was arranged to the pixel 1 - the pixel 640, and the 
signal with which the signal of B was arranged to the pixel 1 - the 
pixel 640 are repeatedly outputted one by one corresponding to the 
scanning-line locations 1-1440 for every scanning-line location, and 
this time — the scanning-line location of the signal of R, the 
scanning-line location of the signal of G, and the scanning-line 
location of the signal of B — corresponding — respectively — the 
criteria gradation electrical potential difference for R, the criteria 
gradation electrical potential difference for G, and the criteria 
gradation electrical potential difference for B — the signal-line 
actuation circuit 6 from the RGB change criteria gradation electrical- 
potential-difference generating circuit 4 — giving — **** — it is 
like. 

[0039] Moreover, it has the configuration as indicated to be the 
criteria gradation electrical-potential-difference generating circuit 4 
and the signal-line actuation circuit 6 to drawing 3 . In the RGB change 
criteria gradation electrical-potential-difference generating circuit 4, 
it is reference voltage VREF. Electrical-potential-difference VOR which 
divided, respectively and was obtained in the partial pressure circuit 
DR for (Red R) , the partial pressure circuit DG for green (G) , and the 
partial pressure circuit DB for (Blue B), VOG, VOB, — , V9R, V9G, and 
V9B Multiplexers (MPX) Ml and M2, — , the electrical potential 
difference chosen and obtained for every color of R, G, and B by M9 and 
MIO according to the selection-control signal SL are outputted through 
the voltage follower 81, B-2, — , B9 and BIO as the criteria gradation 
electrical potential differences VO and VI, — , V8 and V9. The 
subscripts R, G, and B in the output voltage of each partial pressure 
circuit here It is shown that it is an electrical potential difference 
to the color of R, G, and B, respectively. Multiplexers Ml and M2, — , 
M9 and MIO The electrical potential difference of a corresponding color 
is chosen according to the selection-control signal SL outputted 
synchronizing with selection of the scanning line of each color of R, G, 
and B, and it outputs to the signal-line actuation circuit 6 as the 



above-mentioned criteria gradation electrical potential difference. In 
addition, although the criteria hierarchy electrical potential 
difference inputted into the signal-line actuation circuit 6 is made 
into ten points in drawing 3 , in order to perform an exact gamma 
correction, more ones are good [ the number of criteria gradation 
electrical potential differences ]. 

[0040] In a multiplexer (MPX) 61, based on the polarity-reversals pulse 
POL for carrying out alternating current actuation of the liquid crystal 
panel 2, the criteria gradation electrical potential differences V0-V9 
are divided into the group of V0-V4, and the group of V5-V9, and are 
outputted to DAC62 in the signal-line actuation circuit 6. Moreover, the 
6-bit gradation data Dl, D2, and D3 which are supplied from the display- 
control circuit 3 It is held at juxtaposition at the data register 
section 64 which is controlled by the level start pulse HSP and the 
clock signal HCK and which is controlled by the output of each stage of 
the shift register section 63. With the latch signal STB, gradation data 
bundle up the signal held at juxtaposition in the data register section 

64, it is transmitted to it, and is latched to it by the latch section 

65. The level shift of the gradation data latched to the latch section 
65 is carried out through the level shift section 66, and they are 
transmitted to DAC62. They generate the signal level by which the DA 
translation was carried out, and are outputted to the voltage followers 
Fl and F2, — , each signal line that corresponds through F639 and F640 
while the gamma correction of the gradation data transmitted to DAC62 is 
carried out based on the group of the criteria gradation electrical 
potential differences V0-V4 and the group of V5-V9 which are supplied 
from MPX61. The gradation data Dl supplied from the display-control 
circuit 3 here, D2, and D3 As shown in drawing 2 , R gradation data, G 
gradation data, and B gradation data are repeatedly changed one by one 
for every scanning-line location. In addition, at this example, they are 
Dl, D2, and D3 about the gradation data transfer to the signal-line 
actuation circuit 6. Although considered as three ports like, especially 
the number of ports is not limited. 

[0041] Hereafter, with reference to drawing 1 thru/or drawing 5 , 
actuation of the liquid crystal display of the 1st example is explained. 
The image drawing equipment 100 which consists of a personal computer 
etc. outputs the gradation data and synchronous data which consist of 64 
gradation the same with having explained the case of drawing 10 . In a 
liquid crystal display 1 the display-control circuit 3 According to the 
gradation data input and synchronous data which consist of a signal of 
the repeat of R, G, and B from image drawing equipment 100, as shown in 



drawing 2 While rearranging corresponding to the pixel array of a liquid 
crystal panel 2 and outputting gradation data to the signal-line 
actuation circuit 6 for every scanning-line location, according to 
synchronous data, a scan side control signal is outputted to the 
scanning-line actuation circuit 5, and a signal side control signal is 
outputted to the signal-line actuation circuit 6. 
[0042] Since the sequential output of the scan signal for forming a 
screen for every field according to a scan side control signal is 
carried out to each scanning line, TFT24 connected to each scanning line 
is turned on, and a signal level is supplied to each pixel electrode 
connected to the scanning line from each signal line by this in the 
scanning-line actuation circuit 5. Moreover, in the signal-line 
actuation circuit 6, using each criteria gradation electrical potential 
difference of R, G, and B from the RGB change criteria gradation 
electrical-potential-difference generating circuit 4, for every scan 
period, the signal which performed the gamma correction is generated so 
that the V-T property of each color in a liquid crystal panel 2 may 
become a predetermined gamma value, and it outputs to each signal lino. 
[0043] Since it is the pixel array in which the pixel connected to each 
scanning line of a liquid crystal panel 2 becomes the same color in a 
liquid crystal display 1, respectively Since the signal-line number of a 
liquid crystal panel 2 is 1/3 in conventional and the scanning-line 
number has increased 3 times in conventional, in the display-control 
circuit 3 As shown in drawing 2 , while rearranging gradation data 
corresponding to arrangement of such a signal line and the scanning line 
Corresponding to such rearranged gradation data, by changing the 
scanning line by one 3 times [ over the past ] the rate of this, 1 pixel 
of a vertical color is divided into each color of R, G, and B, and is 
scanned in the scanning-line actuation circuit 5. In the signal-line 
actuation circuit 6, since the number of signal lines is set to 
conventional one third, the gradation data transmitted from the display- 
control circuit 3 within 1 scan period are set to one third, and are 
inputted for every color of R, G, and B. Moreover, magnitude, such as 
the shift register section prepared in the signal-line actuation circuit 
6, the data register section, the latch section, the level shift section, 
and voltage FOROA, is set to one third of the conventional circuits. 
[0044] Under the present circumstances, the criteria gradation 
electrical potential difference for R doubled with the V-T property of R 
[ of a liquid crystal panel 2 ], G, and B each color as shown in drawing 
4 , The criteria gradation electrical potential difference for G and the 
criteria gradation electrical potential difference for B are generated 



in the RGB change criteria gradation electrical-potential-difference 
generating circuit 4, and are supplied to the signal-line actuation 
circuit 6. In the signal-line actuation circuit 6 Since the criteria 
gradation electrical potential difference at the time of generating the 
signal-line electrical potential difference supplied to a liquid crystal 
panel 2 according to the gradation data of each color was changed for 
every color of R, G, and B Since it is not necessary to perform data 
processing to input gradation data like before in case a gamma 
correction is performed to input gradation data in the signal-line 
actuation circuit 6 and a signal-line electrical potential difference is 
generated, As reduction of the number of gradation does not arise and it 
is shown in drawing 5 , the gamma property of each color of R, G, and B 
is in agreement, therefore deterioration of the image quality 
accompanying a gamma correction is not produced. 
[0045] Thus, since the signal-line electrical potential difference 
corresponding to the V-T property of a liquid crystal panel which 
performs the gamma correction to input gradation data, and is given to a 
liquid crystal panel using the criteria gradation electrical potential 
difference for every color of R, G, and B was generated according to the 
liquid crystal display of this example, the number of gradation cannot 
decrease at the time of a gamma correction, therefore deterioration of 
the image quality accompanying a gamma correction can be prevented. 
[0046] <> Drawing and drawing 7 which show the configuration of the 
liquid crystal display whose 2nd example drawing 6 is the 2nd example of 
this invention are drawing showing the example of a concrete 
configuration of the criteria gradation electrical-potential-difference 
generating circuit and signal-line actuation circuit in this example. As 
shown in drawing 6 , the outline configuration of the liquid crystal 
display lA of this example is carried out from a liquid crystal panel 2, 
display-control circuit 3A, criteria gradation electrical-potential- 
difference generating circuit with built-in DAC 4A, the scanning-line 
actuation circuit 5, and the signal-line actuation circuit 6. Among 
these, since a liquid crystal panel 2, the scanning-line actuation 
circuit 5, and the signal-line actuation circuit 6 are the same as that 
of the case of the 1st example shown in drawing 1 , the detailed 
explanation about these is omitted below. 

[0047] Setting for this example, image drawing equipment lOOA outputs 
the image quality data of each picture signal of R, G, and B other than 
the gradation data of R, G, and B, and synchronous data in the case of 
the image drawing equipment 100 of the 1st example. In addition, in this 
example, the case where the gamma property of the image outputted from 



image drawing equipment lOOA is outputted as digital value as image 
quality data is explained as an example. With the configuration of the 
conventional technique as shown in drawing 10 , only gradation data and 
synchronous data are transmitted to a liquid crystal display from image 
drawing equipment, the image quality data of an image are not 
transmitted but the content of gamma correction processing is beforehand 
defined by the criteria gradation electrical-potential-difference 
generating circuit and the signal-line actuation circuit. Therefore, 
even if it is the same input picture signal, when the V-T properties of 
a liquid crystal panel differ for every liquid crystal display, the 
problem that how an image appears is different arises. In the liquid 
crystal display of this example, generating of such a problem is 
controlled by changing positively the criteria gradation electrical 
potential difference of R, G, and B each color according to image 
quality data. 

[0048] In drawing 6 , display-control circuit 3A each gradation data 
which consists of a signal of R, G, and B from image drawing equipment 
lOOA According to synchronous data, the gradation data rearranged 
corresponding to the pixel array of a liquid crystal panel 2 for every 
scanning line While outputting to the signal-line actuation circuit 6, 
outputting a scan side control signal to the scanning-line actuation 
circuit 5 and outputting a signal side control signal to the signal-line 
actuation circuit 6 according to synchronous data The image quality data 
sent from image drawing equipment lOOA are transmitted to criteria 
gradation electrical-potential-difference generating circuit with built- 
in DAC 4A. Criteria gradation electrical-potential-difference generating 
circuit with built-in DAC 4A changes the digital value of image quality 
data into an analog value. In case the signal of the electrical 
potential difference corresponding to gradation data is outputted to 
each signal line in the signal-line actuation circuit 6, are needed. 
Three kinds of criteria gradation electrical potential differences (the 
criteria gradation electrical potential difference for R, the criteria 
gradation electrical potential difference for G, criteria gradation 
electrical potential difference for B) doubled with the V-T property of 
each color of R, G, and B of a liquid crystal panel 2 are generated and 
outputted. 

[0049] Furthermore, criteria gradation electrical-potential-difference 
generating circuit with built-in DAC 4A is equipped with the digital-to- 
analog converters (DAC) 41, 42, and 43 corresponding to each color of R, 
G, and B, multiplexers (MPX) Ml, M2, — , MIO, and the voltage follower 
Bl, B-2, — and BIO as shown in drawing 7 . DACs 41, 42, and 43 carry 



out digital to analog conversion of R image quality data which are image 
quality data corresponding to the gradation data input of R, G, and B 
from image drawing equipment lOOA, respectively, G image quality data, 
and the B image quality data. R and G by which the gamma correction was 
carried out according to image quality data, criteria gradation 
electrical-potential-difference VOR of B each color, VIR, — , V9R, VOG, 
VIG, — , V9G, VOB, VIE, — , V9B are outputted. Multiplexers Ml, M2, — , 
MIO choose and output the criteria gradation electrical potential 
difference from each DAC for every color of R, G, and B according to the 
selection-control signal SL, and the output voltage of each multiplexer 
is outputted through the voltage follower Bl, B-2, — , B9 and BIO as the 
criteria gradation electrical potential differences VO and VI, — , V8 
and V9. In addition, although the criteria hierarchy electrical 
potential difference inputted into the signal-line actuation circuit 6 
is made into ten points in drawing 7 , in order to perform an exact 
gamma correction, more ones are good [ the number of criteria gradation 
electrical potential differences ]. 

[0050] In case each signal line is driven from the signal-line actuation 
circuit 6, in liquid crystal display lA shown in drawing 6 R of a liquid 
crystal panel 2, G, and the V-T property of B each color. The criteria 
gradation electrical potential difference for R which carried out ****** 
generation at the image quality of an input picture signal, and the 
criteria gradation electrical potential difference for G, The criteria 
gradation electrical potential difference for B is generated by criteria 
gradation electrical-potential-difference generating circuit with built- 
in DAC 4A, and is supplied to the signal-line actuation circuit 6. In 
the signal-line actuation circuit 6 The signal-line electrical potential 
difference which responds using the gradation data of each color changed 
for every scanning-line location and the criteria gradation electrical 
potential difference for every [ from criteria gradation electrical- 
potential-difference generating circuit with built-in DAC 4A ] color of 
R, G, and B, and is supplied to a liquid crystal panel 2 is generated. 
Therefore, the gamma property of each color of R, G, and B can be 
amended positively, without reduction of the number of gradation arising, 
since it is not necessary to perform data processing to input gradation 
data like before in case a gamma correction is performed according to 
input gradation data in the signal-line actuation circuit 6 and a 
signal-line electrical potential difference is generated. 
[0051] Thus, according to the liquid crystal display of this example, 
agreed in the V-T property of a liquid crystal panel. Since the gamma 
correction to input gradation data was performed using the criteria 



gradation electrical potential difference for every color of R, G, and B, 
and it was made to perform the gamma correction according to the image 
quality of an input image when generating the signal-line electrical 
potential difference given to a liquid crystal panel While the number of 
gradation cannot decrease at the time of a gamma correction, therefore 
being able to prevent deterioration of the image quality accompanying a 
gamma correction, it becomes possible to amend image quality of an input 
image. 

[0052] <> Drawing and drawing 9 which show the configuration of the 
liquid crystal display whose 3rd example drawing 8 is the 3rd example of 
this invention are drawing explaining reduction of the number of 
gradation based on the gamma correction in the liquid crystal display of 
this example. As shown in drawing 8 , the outline configuration of the 
liquid crystal display IB of this example is carried out from a liquid 
crystal panel 2, display-control circuit 3A, criteria gradation 
electrical-potential-difference generating circuit with built-in DAC 4A, 
the scanning-line actuation circuit 5, the signal-line actuation circuit 
6, and the image-processing circuit 7. Among these, since a liquid 
crystal panel 2, display-control circuit 3A, the scanning-line actuation 
circuit 5, and the signal-line actuation circuit 6 are the same as that 
of the case of the 2nd example shown in drawing 6 and drawing 7 , the 
detailed explanation about these is omitted. 

[0053] For example, since the criteria gradation electrical potential 
difference in each gamma value must be beforehand set up like the gamma 
correction range (0. 20-3. 00) of the property of the screen of Windows 
(trademark) in order to amend to this range by the setting-out approach 
of a criteria gradation electrical potential difference as shown in the 
2nd example when the gamma correction range is wide, huge circuitry and 
tuning are needed. In this example, in order to avoid such a problem, in 
addition to the configuration of the 2nd example, the image-processing 
circuit 7 is established in the preceding paragraph of the display- 
control circuit 3. The image-processing circuit 7 consists of a chip 
equipped with the look-up table (LUT) for R signals which is not 
illustrated, the look-up table (LUT) for G signals, and the look-up 
table (LUT) for B signals, and it outputs a gradation data-conversion 
point value from image quality data while it processes a gamma 
correction and outputs the gradation data after processing by data 
processing to the gradation data input of R, G, and B from image drawing 
equipment lOOA, respectively. 

[0054] To the gradation data of R, G, and B from image drawing equipment 
lOOA, in the image-processing circuit 7, after performing data 



processing according to the image quality data from image drawing 
equipment lOOA, in liquid crystal display IB shown in drawing 8 , it 
transmits to display-control circuit 3A. Under the present circumstances, 
it divides, when in agreement with either of two or more gamma values to 
which the gradation data-conversion point corresponding to two or more 
gamma values of arbitration was beforehand set up within the limits of 
the gamma value which can be amended in the image-processing circuit 7, 
the inputted image quality data were compared with the gamma value set 
up beforehand, and the inputted image quality data were set beforehand, 
and when not in agreement, and data processing is performed. 
[0055] When the inputted image quality data are in agreement with either 
of two or more gamma values set up beforehand, while outputting the same 
gradation data as input gradation data to display-control circuit 3A, 
the gradation data-conversion point value corresponding to the congruous 
gamma values is outputted. In criteria gradation electrical-potential- 
difference generating circuit with built-in DAC 4A, it is beforehand set 
up so that a criteria gradation electrical potential difference can be 
generated corresponding to the gamma value of each gradation data- 
conversion point. According to the gradation data-conversion point value 
transmitted from display-control circuit 3A, the criteria gradation 
electrical potential difference of R, G, and B is changed, respectively. 
According to the selection-control signal SL outputted synchronizing 
with selection of the scanning line, the criteria gradation electrical 
potential difference for R changed according to the gradation data- 
conversion point value, the criteria gradation electrical potential 
difference for G, and the criteria gradation electrical potential 
difference for B are changed, and it outputs to the signal-line 
actuation circuit 6. When in agreement with either of two or more gamma 
values to which the inputted image quality data were set beforehand, a 
gamma correction can be processed without reduction of the number of 
gradation like the case of the 2nd example. 

[0056] On the other hand, when the inputted image quality data are in 
agreement with neither of two or more gamma values set up beforehand The 
gradation data-conversion point of the gamma value nearest to the gamma 
value of the inputted image quality data out of the gradation data- 
conversion point corresponding to two or more gamma values set up 
beforehand is chosen. While outputting the gradation data which 
performed data processing according to the selected gradation data- 
conversion point to display-control circuit 3A to the gradation data of 
R, G, and B from image drawing equipment lOOA, the selected gradation 
data-conversion point value is outputted. In this case, in the case of 



the gradation data which consist for example, of 64 gradation, gradation 
data processing in each gradation data-conversion point which can be set 
is [0057]. 
[Equation 2] 

Dout = INT{64x (Din/64) "(l/rd )} ■ - ■ (2) 
Din:A;tr|ig|H7=^-^^ 

[0058] It can carry out "Be alike. " Like the case of being in agreement 
with either of two or more gamma values to which the inputted image 
quality data were beforehand set in criteria gradation electrical- 
potential-difference generating circuit with built-in DAC 4A The 
gradation data-conversion point value transmitted from display-control 
circuit 3A is followed. The criteria gradation electrical potential 
difference of R, G, and B is changed, respectively, the criteria 
gradation electrical potential difference for R changed according to the 
gradation data-conversion point value according to the selection-control 
signal SL, the criteria gradation electrical potential difference for G, 
and the criteria gradation electrical potential difference for B are 
changed, and it outputs to the signal-line actuation circuit 6. 
[0059] Drawing 9 noting that reduction of the number of gradation by 
gradation data conversion in the case of this example is shown, for 
example, the gamma value of the image quality data from image drawing 
equipment lOOA is gammad=2. 4 The number of gradation in the case of 
using the criteria gradation electrical potential difference of 
gradation electrical-potential-difference conversion point ** 
(gammad=2. 6) is about 63, and there is very little reduction of the 
number of gradation as compared with the case of only data processing in 
the conventional example shown in drawing 15 . 

[0060] Thus, in the liquid crystal display of this example, the gamma 
correction possible range is divided into two or more conversion fields, 
data processing is performed according to extent which is separated from 
the gradation data-conversion point set up in each field, and it is made 
to perform gradation data processing. According to this example, while 
being able to respond to the large gamma correction range with a 
comparatively easy configuration, reduction of the number of gradation 
in that case can be lessened. 

[0061] As mentioned above, although the example of this invention has 
been explained in full detail with the drawing, the concrete 
configuration was not restricted to this example, and even if there is 



modification of a design of the range which does not deviate from the 
summary of this invention etc. , it is included in this invention. For 
example, in the 2nd example, it may be made to control contrast of a 
display image by the liquid crystal display side by being made to 
control the brightness of a back light by the liquid crystal display 
side, or transmitting the information on contrast as image quality data 
by transmitting the information on the brightness of a back light in 
addition to a gamma value. 
[0062] 

[Effect of the Invention] As mentioned above, according to the liquid 
crystal display of this invention, as explained, while the pixel of the 
same color is arranged in the direction of the scanning line, the pixel 
array of each color of R, G, and B Since it enabled it to give the 
signal-line electrical potential difference doubled with a V-T property 
which is different for every color of R, G, and B of a liquid crystal 
panel by using a different criteria gradation electrical potential 
difference for every color of R, G, and B Reduction of the number of 
gradation of an output image accompanying gamma correction processing 
can be controlled, and deterioration of image quality can be prevented. 
[0063] Moreover, deterioration of image (luality can be prevented in the 
liquid crystal display of this invention, without being able to 
compensate change of the relation of the gamma property of an input 
image and a liquid crystal display, therefore being accompanied by 
reduction of the number of gradation in an output image, since in 
addition to the above-mentioned effectiveness the image quality data 
(especially gamma property of R, G, and B) of an input image are 
received and it was made to perform the gamma correction of an input 
image in the liquid crystal display. 

[0064] Furthermore, in the liquid crystal display of this invention, 
while performing the gamma correction by the criteria gradation 
electrical potential difference of large gamma value amendment within 
the limits comparatively about a small number of gradation electrical- 
potential-difference conversion point in addition to the above-mentioned 
effectiveness Since it was made to perform a gamma correction about the 
field during the gradation electrical-potential-difference conversion 
point using the gamma value acquired by gradation data processing from 
the gamma value of the nearest point, it is an easy configuration, and 
reduction of the number of gradation can be controlled and a gamma 
correction can be performed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the liquid 
crystal display which is the 1st example of this invention. 
[Drawing 2] It is drawing showing rearrangement of the gradation data in 
this example. 

[Drawing 3] It is drawing showing the example of a concrete 
configuration of the criteria gradation electrical-potential-difference 
generating circuit and signal-line actuation circuit in this example. 
[Drawing 4] It is drawing showing the criteria gradation electrical 
potential difference of each color in this example. 
[Drawing 5] It is drawing showing the gamma property of each color in 
the case of this example. 

[Drawing 6] It is drawing showing the configuration of the liquid 
crystal display which is the 2nd example of this invention. 

[Drawing 7] It is drawing showing the example of a concrete 
configuration of the criteria gradation electrical-potential-difference 
generating circuit and signal-line actuation circuit in this example. 
[Drawing 8] It is drawing showing the configuration of the liquid 
crystal display which is the 3rd example of this invention. 
[Drawing 9] It is drawing explaining reduction of the number of 
gradation based on the gamma correction in the liquid crystal display of 
this example. 

[Drawing 10] It is drawing showing the 1st example of a configuration of 

the conventional liquid crystal display. 

[Drawing 11] It is drawing showing the example of a configuration of a 
criteria gradation electrical-potential-difference generating circuit 
and a signal-line actuation circuit in this conventional example. 



[Drawing 12] It is drawing showing the gradation data input to a liquid 
crystal display. 

[Drawing 13] It is drawing showing the example of the gamma property of 
a liquid crystal panel. 

[Drawing 14] It is drawing showing the 2nd example of a configuration of 
the conventional liquid crystal display. 

[Drawing 15] It is drawing explaining reduction of the number of 
gradation based on the gamma correction in the liquid crystal display of 
this conventional example. 

[Description of Notations] 

1, lA, IB Liquid crystal display 

2 Liquid Crystal Panel 

3 3A Display-control circuit 

4 RGB Change Criteria Gradation Electrical-Potential-Difference 
Generating Circuit (Criteria Gradation Electrical-Potential-Difference 
Generating Means) 

4A Criteria gradation electrical-potential-difference generating circuit 
with a built-in DAC (criteria gradation electrical-potential-difference 
generating means) 

5 Scanning-Line Actuation Circuit (Scanning-Line Driving Means) 

6 Signal-Line Actuation Circuit (Signal-Line Driving Means) 

7 Image-Processing Circuit (Image-Processing Means) 
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[0002] 
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oTt^^, $A>tc. ^HSR(7)iIiRmS^ . R (#) , G 
(S) , B (») t0 3JEfer^(:ie«t-^t i; ttc. 

R, G, Bco^mmmm^ttz. m2(r,:^'^:Asmi,z^ 
[0 0 0 3] zcr)m^^ r^v^ymc^mmm^m^^ 

T-^RSPi tlS^t- ^ Ffe^ill-f - ^ ^ ^ -5 T *3 D , M ;t 

6 4 IT^'P ^ 6 b- >7 b Ot^V 3^ Mm^-Z^m § ixT I. ^ ^ , 

^ ^ 'ff 3 *\ ^ to ISO EPSnmEio^-f [: t . mmco^it t 
c7)mmi^<'t^'y-? ir ) ^'mmi. m^. 2. 2mm 

zcor ^mzmtfzmnmmm^i-^ i 3 ^j:mm ( ^' 

^x^cDT. mmy"- 9 fmn-t h^z^->x mmmM- 
[ 0 0 0 4 ] iiiT. i^*«fSHijiSiK^st^Sfiit, mmz 
c^fij^SM^^-rH. 01 Ki:. -^mkm^zan hmwm 
1 2(i. m^^^'m'^mzn-thmm^~9x-n^^-t 

[0 0 0 51 ^1 <nmM¥mM.^^^^mm. m\ 

Otc^-Ti^t, m.^B>^:^.}V\ 2tc>rfLT, ^^SiJffllHI 
£^ 1 3 t . S?PFgp«£I%^@ff^ 1 4 t . ^SIIBMH 
£^ 1 5 t . ft^m»0lf^ 1 6 h. ^W/yrzm^m)&.^^ 

(7K¥) ■^n^z%%W^a^imi% \ 2 1 ^ffM^ 

^ieii&ift(ti>fchttc. m mm -H^^zmim'^m 
Wii\2 2 ^mm-mmimm . s ^ {z^'fj<ni^mi 
h^3'\om'^Wc(7:>^^xh{z^ mmwmi -a^^wm 
t , ^f\-^'fh(mmmMLhnm-h\twM.h<n'fmzmm 

Vyy'J7.9 (Thin Film Transistor : TFT) 124 

^my. #T F T(r>y~ v^nm-ti^^m^^zmm htz 

ohZ. 7jc^^^t;R, G, B(7^^mmmt¥\^fiX^ 
mS^izmm^ fi^ Zk^z^ -^X^^ y-coi H*^fiBE 

L, z(7)Xd^xmmf/7k^jf\^izpmik. Mmmzia-^ 
xnm^tix\^htti,^z^ mm.j^mzii.. 



t ^zm^c^mmmm^mTmrnm^tiX . i MffiSrSBSc 

t^Xoi^z^-oXi^^. 

[0006] mTT^mmm^ i 3 (i, HftmH^g 1 0 0 
fpi^cf;)^ m^B^^^-fi-i 2c7mmmmnimznmLx . 

R, G, B(7)^-&amM'f-9^m'0mLm^lLfzmM 

X- ^ ^ . w;^ o x . T^^mm^ t tcfi 

^lEiBUHis 1 6tcai^t-i> tbh^z^ mmy'-9^zm 
tx. MmmmmH^i 5 izni xymimmimiria 
t>L. mwrnmrnmie^zMLxm^mmmit^^m 

1 6t:av^T. vimy'-9\zw^hm£n\t'%^^\% 
wmzn\^x^-fi-thmz>m:):.^j:h. ^mmrnsA 

^Srm^^l>. fWl»0£&l 6a. ft^fIiBiJ«ft# 

\zVB\Lx\ T^mm-z: h \z , 1 3 com 

tMzfim'f- 9 h , «spFri)imi±?g^fe0iE^ 1 4 

(V-T) #ttt3jtEtT^>v (r ) WiE^^f 

[ 0 0 0 7 ] ^fc. a?*^ttigmj±^^fe0M& 1 4 1 M^ii 

l>o HI iTtt, ^«BV^°^-;n 2O7KT::^ftii0;^?5-o 
6 4 OiiilltMJE-t--?i 1 9 2 Ojit?)iii*^ffit:*tLT. 

Pi'ifflT^ - 9 \znm- mi± ^ m * ^ -g> ^ t T V ^ 

!>. »Wfe^fl5«ff^*.@£^14-Cii. S?pm.)±VREF ^ 
ffifilR 1, R2, R3, R9, RIO, Yi\ Xij^i^ 

ts:h^)mnx^'mLxmzm£^ . ^f^jv^-i^- y t 

aTB 1 , B 2 , B 9 , B 1 O^^/TLT, SipPg^H 

msNo, VI, V8, v9hLxmwmmmm 
1 6tm^^^„ fi^*l»01f^i 6-cii. 
^-tf (Mpx) 1 6 itciov^T, mih^-^^-ivixifi^m 
-r^fz)i^<DW\mm^Jvvx p o l ts-^-t -^t , mmmm 
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SPF^'Pimffi V 0 —V 4 tOffl t V 5 —V 9 «ffl t tcS-?' 

v^x:^'y'?m'iE^fLhhti^{z. Y) Am^^fitzm^m 

}±i%fk.LX. :^^!V^-'J ■ y^uTF 1 , F2, 
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ofmp- ^^Kt/-cttO-C-|^-?T. 64 PtiBI;^)^ ^^t£h i^mf 

-^{zn-fhr-'p^m: . 

[0019] 

[iii ] 

Dout = INT {64 X (Din/64) ~(l/rd)} ■ ■ ■ (1) 

[0 0 2 0] tioTtf-o/:::*!-^*?), #r dfigti3ttl> 
a^^fg^Ff ili^^* L/^^ t o T . 7' d = 1 

. A* PtMx - ^ t ^tlfflT^ - 9 b if-^k't h t7) 
T-\ P&'PSitO^^ta^fe r d < 1 xar d > 1 

[0 0 2 1 ] 

R, G, Bf?):S-fet:MtT|5]— ^LT. ^SHV^° 
{zn L T T - 9 mmz j; -5 'C ^> v#ttfOMlE ^ tf 5 ^ 



fz. 

[0022] ^cr^mt. ±3*«»lf t^iS^T^rStt/S 
tcTJT-fcoT. P^'iif*c75M^i'^^#t>-rt. R, G, BO 

[0023] 

[ mm^mm-thfz^<^^m ^-^mm^mi^-thfz 
to, n*ia 1 %m.(nmmm^^m.^&mz\% ^, 
m, mcD^-Bcommmm^^fL^fin-^'fcoM'muzn 

xnm-h'^<7^x-ymm'f-'p^^y'^m^ LT^t^m 
[0024] t.fz. %mM2%m.nmm. ttmt i ta 

Sir ^: t^JK^M Oil tTfsMt-S i a {z^^-mUz h 
[ 0 0 2 5 ] t/^^. ffmiI3iBKO^Hj(i:^ ff^lf 1 x 

fB^»^°^v^^o#. »o-^^imov-TJfttttc^f 

[0026] ^fz. mM4t-mnmmi. tmrn i x 
\i 2 iBKoMffH^Tj^smt^f^ ''J , ±Mmmvsmms.%'iL 
m^tfi. xtimm<7m'9.T-9{z)B^:.x±M^^, m, * 

[ 0 0 2 7 ] ^/i, ffiRJl5iB«<7)ffeHJ{i, ff3j^Il4tB 

A*iiifftco^>v^t'l4^^;^-iiiM-7-^'*x^ 
;^T-^^^■» LT±fBAS)Mfft«^>v#tt?rMft L 
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[00 28] ±fz. msm 6 %m(owMi± . ^mm i n 

^■y-7imw,^\i . ±MmMmmi^zii\^x±Mt^m 

[0 0 2 9] t.fz. mimj%m<^mmt. m^^^^^ 
^^■ti^-^Ti^^sMtcMiE \.xmmi-\.zmM9k o 5i t 

noA%wmzms-^h z t ^nwit lt w^i, . 
[0 0 3 0] tfc. msm8^im<:owmi.. if^RJiTia 
mc^mihm^mm.(^mmif'mzm o . A^iiiftt7)iii®x 

[0 0 3 1 ] tfc. msm9im<^mmit. immix 

i^x^-y-^wjE^rno tti^iz^ mm^i>±mmMmi± 
^m^4 yh(D^m(D^'y-?mcDtSji^it. iiB^rait^x/' 
y-rimzmi.'^i'^iimmmii^m^-! yhc/:>^-y-7m 
t^M'pmcry^'y^ie.tcrMim-^^A^mm'f-^ ^iit 
^mttz iiiMmM-r-9izi£^ tx . ±mmmms^m:f^ 
-tyhizaif^ mmwMm}± ^ ffl v ^ t ^> ^aiE ^ tf a 

[0 0 3 2] ^ffmrn^Mf^xn. s, #i?>i5-fe« 



m^fflV ^T^t-^ fitOA^Fglllx-^ ^ ^>V|f lE 

i^zmM^-t^ xdi,zLfz ^> vaiEMst^ff a fii^ 
mm(^mmm(^m^j^-i:mi tx . mm(^i&Ti:m±'t^ 

[ 0 0 3 3 ] tfc, .z<r)mmm(rMm:u. A^wm 

j; 3 1 L/^c«T\ ±iBOSijStJn;iT, AAWfth 

[0034] ±fz. z com^mco^ ^^zs^i(omm.xi±. ^' 
y'?miE^mmm\H£^)Mmc^mmm}m.myti-^ yvcntf 
y-7imznjt^Lx^^ffmimmm]±:^?i^^i, zti^z 
x^x.. mmmm^myt^^yhxii.. mmFsmmj±^m 
v^x^-y-^niE^'m kti^^z. mm-tuBmm&Mm 

m:h&^mmms.^m7i-H yy-co^^-y^mt t^mco^-y 

x-^'tcjtE tT , mmmj±:^m^^-( y e ^z}iifi,mmm 

igmJ±^fflv^TX?>vffllE^tf3 ^o^zLfzcoX\ ±Mi 

i'mmzMx.x. 7¥>^fMiE«EH*^jsv^*^-^(:. mB- 
^SfiScT\ f^m3icDWJ'-^mmLx^^'y'7mAE^'^id ^ 
t^-x^^. 

[0035] 

(^Mmmm^zr>i,xmm-ti>. mmit. mmm^rm^-^ 

XMi^m^z'^Jo. 

om 1 mmm 

mm. z cowmm i mmmxh^m^Bmymnc^m 
02 a. :^mmm><zt6nwm^~9cr)^ 

m. 04 (i, ^^mmm^ztinh^^criwrnmrns.^^^ 
-rmxhh. 

[0036] zc^mc^m^Bm^mm. i (±h i tc^^i 3 

t;. ^ffiB1^^^°^-;^2^. mm%mmi%3t. rgbej]#s 

?»Pttiimj±^^fe0S^4 h . ^mmmmns t . mmi 
%mm^ 6 h t)-c^wmmm.^fLX v , ^«B^H^^"■^^A' 2 

tm^tmh hhuz^ mmimzMm¥mtWik2 2 

m^to^^i^xkiz^ mmmM2 3mmL. ^tirri 
(7mmmMhn)&-th\tWi^t(7-if^i,zTFT2A^i:m. 
ft. ^T¥Ta)y~v^nmThM&mz^mLfzmm. 



(7) 002-333863 (P2002-163 



1 iiiMc^iii«SfiK*^'Ht*i'^. ^«B1,^^°^v^2c7)^t^ 

(7)*^'^<73 3fgt^:^, 

[0 0 3 7] m^mmmsi3i,i. mmmmmm. i o o 
n'-^jM. nm^-fi.z^^-'X. ^sirttc. m 

ffi^ t . fi^Wtt0£& 6 izn tTM^iliJMWi^ir tii 

^^-g, . RGB «#spF-gifl«j±f6^ti0e#4 a , ft g« 
fgiSES^ 6 i^za v^x. mmf- ^ (.zf^mi-hmBc^mn 
i^itwmznLx\\'^-ti^hmAZ'm:t ^xh. mshr-.^^ 

/L-iOR, G, BCO^^COV-Tmi^Z-^h-^tlSmW.CO 

mmmmmj± iP.mmmmmmB, Gmmmmmmj±, 

m^mmmm^^zmtx i y ^ -juvmf^r't^z^ 
mmzMLxM^m^^iii:ni-^. mw^mmmme 
li. immmmimi^zmtx i7^mm.r'k^z. mm\ 
mms% 3 A, co3t^m x ^> p^^iht - ^ t . r g b w 

h tClB t: T . ^SD1^^^°^-;^ 2 V - TStttiB tT 

7¥> V ffllE ^Ti5 ixfc ft-^ ^fig L T . #fi^S r t 

[00 38] ^5S$yfP01E&3 t:*^(tl>Ftilf^-^t^M^ 
El2t^Kt-J;dtctT^Ti5^iS„ H2tia^^T 
(i, b'W- ^'"yy ■ TVA (VGA) (640 

XRGBX4 8 0H*) c^*I^^M^LTV-^-g>o HmfS 

tc^$ix/-ci;3tc. R, G, B<ry]mzW.m^ftfzVmf 

-9fjK ^mmMtm^t ^zmm 1 *-^.ffl*6 4 0 1 -r- 

^^mmW 1-480 t^fE LT ^^1^ o a^M 
»@ff#3-Ci±, i(7)J;5m^p7^-^A^l*^ 02 tc^ 
■f- J; a htiX . P.cnm^ifimm 1 — B* 6 4 

0 t T-ie?iJ § tlfz imt . G (7)fi#*iB3g 1 -B* 6 4 

0 1. xmn § ti:^^ fi-f - i: , B crym^-tmm l - B* 6 4 

0 i T-iS^iJ $ ixfz it^ h *^ , ^jgSIIfug r t S 0 }1 
LTIffi^. 4 4 Ot:MtELTm^S#i 

^„ -eLT ., .icolg, R«ft-^cO:^SIf4gt , Geoff 

^co^mkitm. h . B t'^fi-^f 3^sifiM h i,zm>h t 

BmmmmmmEty. r g b «#s?ppgi)imi±?i^fe@iE& 
At)-^^itwmmm^%ei^z^-x.i^hXo t^^-^-cv^-s. 
[0 0 3 9] s fc. s?Pf4^ifflm^^fe0£^4 tmwm% 



mm%eU±. H3tc*t-J;3*fflEK?r*LTV^S„ R 

G Bmmmmmms.WA^m^%A xn. m^msNWY 

( R ) ffl^j^ffiHff^ D R , IS ( G ) ffl^3^J±@ff#D G , 
» ( B ) ffl^^i±0ff#D BT-^ixm^j-SiJLTff^^milV 
OR, VOG, VOB, V9R, V9G, V9B 
-^jVi-y'Xy^^y (MPX) Ml, M2, M9, 
Ml 0tCj;'5T, iSmiJffllfi-f-SLtCjEtTR, G, B 

TBI, B2, ■■■■ B9, Bl O^^LT. 

J±VO, VI, V8, V9hLX\i^ti'ti>. 

X\ «-i]^J±0S^«ffi:^:mi±t;a(tl>f3s^R, G, Btt. 

^ix^'ixR, G, B«-fet;Mt-Smi±T-fel>i t 

L. V/^f-TI^^-tfM 1 , M2 , M9 , M 1 Ott, 

R, G, BO-eiX-e'iXOfeO^SIttfOSKtlHlfilLTtti 

ti^tih miKmwt^- s L (cj.b t T . Mii^^ ^ fe«fl:j± 

^SfKLT, ±i2S*PPfe^Pimj±t LTfimiB«J@g^6 
^tii^t-So 5:Jo. H3T1i. fi^ltM@g&6^A* 
SixSBfSfgjimii* 1 Qti-iyVhLX\^htK lEii 

[0040] itmm%mmi%6xu. 

(MPX) 61fcioV^T. m^B^ ^° 2 Sr X(k%m-t l> 
/-^A60ffi'ffiMte^^7L'-X POL tzS-^'V . S*PPOfl:J± 
VO— V9$-. VO — V4«ffli: V5— V9t?)$H::J]St 
TDAC6 2tCtii^^|,„ Sfc. lS^KMffl0S^3*^A,f* 
1^$^!^, ^)x.K6b--/ hOfe^tigT^-^Dl , D2 , D 
3 (i. 7K^X^'— ^^^V^XHSPS.W■;?a>y :?'fi-f-HC 

t J; o T $ til> v^-- ^ i^'x ^ 6 4 t;M?[J t 

f*f#§tis , 'f-^vi>x9m^A\<zm^zim^ii.fz 

imU. 9 -y ^fi# STBtj;oT9-y^SP65 tC^ttlH 

■frVXV'<^)ViyyhLX'DKCb2^m^tlh. DA 
C6 2^|£3^$^l/-Pfe^trav^"-^(±, MPX6 1^-^.fft*^ 
^fLh. SSpF-gllsimffiVO— V4 0ffli:V5— V9t0fi 
h ^zm':S\ ^ X fj > vffllE ^Khhhhhz^ DA^I^Six 
/-^fl-f-mJI&f&^LT, ;^^V^x->^■ ■ ^jTOTF 1 , F 
2, F63 9. F 64 O^gT. MJlJ-t-S^fi-f-II 

Pi'iix-^'Dl , D2 , D3 i±. H2tC^K§ti-g> J; 

—9mM^. Dl . D2 , D3 OJ;-3t3;.K-bh LT 
[004 1 ] lilT, El 1 Pj^HS ^#H3tT , lg 1 cogi 
^■SBf^fSB^Ml 0 0(i:, Hi 0(niSiik>^z-)\^xmm 

Lfz^tnwdz. mute A^mt^C:>ti:urM^~9 1 
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SU»[l]£^3(i:. BMSB^gl 0 0//-ii,c73R, G, BcO 

s 0 31 L comm^ ^tch vrnj"- ^x-n^ wmf- ^ h 
flMr fc t;. ^ffiB1^^^°^-;^2^?)ll^*ieM^;M^Gt■cM^# 

»fi^ ^ L , ft^it»0ff^ 6 t-M t Tft^fIiJ$iJ» 
[0 04 2] ^LM-X-^X^ Si«lg«J@?§5-Cii, ^ 

sfsBfjwi^t^iE tT 1 7 F r't [zmm^m^-t 

T\ *^SItt|gi!§tl.^^TFT2 4/&i:t>'t^^'5T, 

>-7mzts:hx.o t3^>vaiE^^f -^f^fi^^^^feL 
[004 3] 'm^^m^^m.\^zii\^x\t. ^«B1^^^°^-;^2 

'^c75 3fgt^:'>Ti.^-l>tOT-\ ^^Kffl»[Ml£^3T-ii. ^« 
hhzi.'iX. SH^^t^^^-i^lWiS^R, G, Bi^ 

^^{zJ^\yxim-th. \twimmm^^x\%. mwn 

1 / 3 tc^^ ^^46 . 1 ^SMrElI^t^^^SiJffl 
t.fz-. R, G, ^(n^^clt\,zX-n^fih. t.fz. 

mmmm^^(ry^^z^\yt^ftxv^hiyyvviy7.^m, 

[0 0 44] Z^m. 1114^:^-^^31:. 

i?)R, G, B^^<7}v-Tm'mz^h^fzP.m£mwM 

RGB Jcmmmmmmm^^mmA x±!^Lximmm 
mm^eiziMkL. immmmm^6x\ ^feoptiix 

~9izmtx m^B^ 2 izimi- 1> ft^^mt^^fefiSc 

^^rf 3igcos?PFgiim]±^, R, G, Bco^&z-ti,zm 
'omthXo i.zLfcc^)x\ mwmmmB e iza ^ a 
MrM-r-^izM Lx^'y-^mjEirs-y ximmmi±i 
^m.-ri>m^z^ m^cox 5 ^zAtimmf-^^zMT^y' 

^tt^^j:<. MBl.Zm-tX'ol^Z^ R, G, BfD:g-fet?)7?' 



[0045] ;cOj;3t:. itOi^ijO^SH^H^Tj^^gt: J;tl 
(i\ ^«B1^^^°^^;^cDv-T#tt^^-^^iL/-c. r, g, bo 
i; toawtiimji&fflv . Knmm^~ 9 ^zn 

m^^m-hx 0 (,zLfzcox\ ^y^WiiLm^zrmmf)^ 
[0046] om2mmm 

H 6 ii. z. cD^mcom 2 mmmxh^mikm^mm<7jm 
fiSc^^Kt-H. H7fi, :t^mmmiziiif^mmmm'mi£?^ 
t mmmmmsi t crMmmmm^Tf^-rmxh 
!> . z c^mc^m^Bmyjk^m 1 a(±h e j; 3 1: , ^« 

^° t-ZP 2 i; . :SiKM»[lIlf^ 3 A i; . D A C ]^mMm'S 

mmf±m^mB^4 a t , jmmmmm^ 5 1 , inmm^ 
mm^6tt-f^m.^mf&^tixi-^h, zric^cry^to^ m 
B«By^^^v^2, M^m%mm^%'5, immmm^^eii., 
m 1 [Z7^.^ fifzm 1 ^5fiMo±i^ h mm^j:cox., i^irt 

[0047] :zcDm^ziiv^x\t. miMm^m. 1 0 0 a 
ii;. m 1 mmmc^mmmmmw 1 0 0 ojs-^ti^ft-g. , 

R, G, BO|rti5|v^-^'i:|5lfi|T^-^'0(3;^)H3. R, 

G, B(r)^mmmc^mmy'-9i\iiti^h. tea. z 
mmziix^xii. H^T-^t LT. mmmmmi 0 

0 A^^i^|±i:flS3fl^iffi{fttO^>V^^ffi^. ^ < 

t Lxni:bi-^m^^mt Lxtm-t^, mi (hz^^ 

mfj^^t^^, zcfMc^MBBM^^wxu. mwf~9iz 
jtEtTR, G, B^'&commmmmm^mmm^z^w.-t 
siiitcioT. z^x5^j:mmcDmiimmLx^^ 

[0048] H6t:fcV^T, I^^M»0£-&3A{i;, Hfft 
ffiB^Sl OOA^^/iOR, G, BtOfi^*^ii^|,#Pt 

^ N^:T-;k 2 OB*ie3"J t:>ff L X ^ Pgili^ - 9 

^ . itwm%mm^^ 6 1: m^j t , ^w-r- ^^je t t , 
^sMiEMj^gg 5 Lx^mmm\m^ m:^ t . ft 

BftfraB^Ml 0 OA^^iiiM^^tifcBS-f-^ 

DAcrtigampgirafl:J±iiife0i?#4A(-:$£5M^^. 

D AC ^l^aipPtiimj±l6^fe01E^4 A(i. HSv^-^'O 

6 \.zii \ ^x mm'f- 9 \zw-thm£<^M'%^^\twM. 
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G , B a)^^ayv - rmmz-^h-ttz 3 mMc^mmmm 
mm ( RmmmmmmB, Gmmrnvsmmm, Bffls?p 

[0049] DAc tHmmmwMmii^h^msi 

^"r' ^ i^^»^T-r^rmmm {B AC) 4i, 42, 4 

3 i;, vyl^^ri^^-f?- (MPX) Ml, M2, Ml 
Oil. 4^Vt-r->^" ■ y^x=iTB 1 , B2 , B 1 Oi; 
^fixTV^S, DAC4 1, 4 2, 4 3(i:, -eiX-e'ixH 
fftfSHSSl 0 0 A*^A,«R. G, BtD^tMx-^A^ 

WT^-^'tJlJtT^WffliE^ixfcR, G, B^fetfOS 
W^'iifl:i±V 0 R , VIR, V9R, VOG, VI 
G, V9G, VOB, VIB, V9B^S:^J-f" 
^„ v;l,'f~T^^'1?-M 1 , M2, Ml oa, SmiJ 
»fi#SLt;j5EtT, #DACA^ji,«am'limi±^, 
R, G, BiO^fertt^i^il^LTffiSjL. ^^)V^y°]y 

^'■+ftotti^ifl:J±a. ;ii;i^7^— ■ 7^nTB 1 , B2, 
B9, Bio^i^Lx. mmmmm]±No, vi, 

V8, V9 LTtfi^J^ix^^ 5:±3lll7T-ii:. ff-^f- 

[ 0 0 5 0 ] pq6 i.zjf-.^tifMBm-Tf^'Sim. 1 A-c-a. ft 

;k2C0R, G, B:&feC0V-T#tti;. AtlBf&fl^t?) 

mwt iz-^i?x^i^u-zRmmmmmmj±t . cmsip 

ii«JI±^ife01f^4 A-c-« tTfi#miElij0£#6 tcttfe 
mmmmm^exu. mmmmzt^zmDm^t 

^nnAM}-^h(n^ R, G, Bi7):g-fertto«itiJ*jm 

t-^^t^, Is!*t0 j; 0 izAM^m-T-^izMT^y"-^ 

mm iii-m^^^j:^ -^tzib. mmmcom^j^-ti^^ t^zt 

^:tt:. R, G, Bcri^^a);^-y-?^^'\i^mmmzmiE 

[0051] zcr)^ot,z^ zmmw.^am.T^'sm^zxti 

li. ^SB1^^^°^-7^^0V-T^t'|4^;'^itt:^c, R, G, Ben, 

]±^^m-^ m^z . xihmi^.<nmmzm tz-c^waiE 
^^t3 j; a Lector, 7;/>vffliEB#tcfe^tigi^*w^^ 

^ h ^^T-S' ^ 1 1 1 , A* Wfft^oBWolf lE^ 



[0 0 5 2] 0^3»fiM 

H 8 ii . ^ aymmm 3 ^jtMr * h m^B^^mmm 

^M^fe^B^TK^S 1 BJiHSt^Tj^t-i^l-:. ^ffiBV^°^- 

7b 2 i;. ,5iKFW«0S^3Ah. B>Ac\Hmmmmm± 
m'm^^AAh. ^mmmm^'ih. immmmm^ 
mmmm^^i yt--t>mmm\s.^fix\^h.-, zk 
mih^^^-^v 2 , 3 A , j^mm 

mms%5, mmmm®^^ei±. me&tfmnzTf:^^ 

[00 53] M;tH\ Windows (©Ifffiffi) 
ffi^ora7^°T- TW;^?>v|iIElEH ( 0 . 2 0 — 3. 0 

ie^isbSc i: mmfm t ^^^j^^^mz^j: h . z comi^zm ^x a , 
zcoio^fhm^ismi-^fzMz^ ^2mmmcommz 
Mtx. m^mmmmsammz^ mm>mm^7§:i^ 
ftTv-i^, mmmMMSiiii. H^^fi^i^Rm^ffl;b 

■y^'T-/TT— ^VL- ( BUT) Gm'^WVv^T -y 
r^-y')V (BUT) Bft^ffl;bv^'T'yT^-r 

10 0A^^A>i7)^ R, G, B <7WMn'r- 9 XMz^L 

X. ^fi^'ti^-^^jm^zx-yx . :^'y-?miEc7mm^ 
'ii-^x. ^^mtmmm^- 9^w^^-thhhi,iz.mK 

[00 54] HSti^SS^X/tfffil'H^^n^Ml BXM. M 

mmmm- iooa*^^>c/)r, g, b amm^- 9 i,zn 
Lx , Hfft5!aa@ff# 7 {za \ ^x , HmffiH^g 1 0 0 a 
i}^ibcr)mMf~9^zmtxf~9 mm ^ tf t 
mmmmsAizmm-t^, zc^m. mmmmm%7x- 

x^>v^[It^r^JEt-^p§Iray^-^^J^^^° < y b ^^5.mlx 
ii^^x. j^ts^tLtzmmi'-^ t "fm^j^^tLfzfjy? 
mt ^tm Lx , At!i5rifzm«7'-9^^^mkM^ti 

tzmmyi] y^m.ay\^^Kti- 1 -Ji Lfc*!^ h . B 

[0 0 5 5] iMf\.fzmm.^-9tK ^toift?g§ix/-c 

t nwim-r-^ im.7^mmm^3Ai,z\\^±^h t 
h uz^ -^hfztfy'7\mznjB^hvm^-i'm^^^ 
^ > B fit ^ ai*^^ , D a c ^MmmmmmB^i^m^^ 

4 A[ziiv^x\i. ^MtLomM'f~9'm^^^^ yyoy 

fiy'7\mznvs\^xmm(Mmm£^i:mLX% i a t^T- 
m'kj^-^fixv^h m.'TrMmm^ 3 Af^^^m^jk^tix < 
^v^m^f-^^mTt'-! yhimzm-^x. r, g, b^o* 
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Lxm^^ft^ mmmm^ suzm^x. mm^r- ^ 

[0 0 5 6] A*§ix^c[ii-Mx-^A-^\ ^s^ISIe 

m^'A yh(^^t--h. ?Mfii'zm'm^~9o^t}y'?m. 

Dout = I NT {64 X (Din/64) 



^zm.h)5.\-^A'y'?immm'f-9mmr^A y \- ^m^L 
X . H B^s 1 0 0 A CO R , G , Bc^mm f- 

\i^ti'th. ^a^mis^zfsnh. ^fm^~i'^m-^°Ay 

[0057] 
[iA2] 



~Cl/rd')} ■ • ■ (2) 



[0 0 5 8] tJ;'5Ttf aCi:*^'T-^^o DACF^j^S 
mpgiimj±?life[llg#4 AXU . A* S ix^cBWx- 9 

^-^^m^'4yhmzm-yx. r, g, Bcoawttra 

tx. \t^mmmmne^\i^ti^^. 

[0 0 5 9] m9i±. zc^m<7:)is>''i^ffMm^-9i&mz 

xumnm.(7my^^^Ltzi>c7^xh-ox. mtu. Bf* 

ffflB^M 1 0 0 Af)^i-_><7m'tt.'f-9(7:>i}y'?\mW d = 
2 . 4 T-fe -5 /-^ i: LT . FgPI«J±M^^^°'1' >- b ® ( r d 
= 2.6) tOXPfe^tlimS^fSffl tTV^I>*«^cOfe^iIi4 
(i6 3^iST-&oT. HI 5tC^K§^l/-c|a£*Mt*J(tl> 
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